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In This Issue‘‘Reducing’’ Heart Disease
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Oxidative stress plays a key role in cellular processes and cardiac diseases. In contrast, conditions of ‘‘reductive stress’’
causing disease have not been described to date. In this issue, Rajasekaran et al. identify reductive stress as a key
metabolic derangement in the molecular pathogenesis of a certain kind of cardiomyopathy. Mice bearing a mutation in
the aB-crystallin gene, which is found in humans and causes protein aggregation leading to heart disease, show high levels
of reductive stress and mimic the human disease. Downregulation of reductive stress rescues this condition in mice,
suggesting that this approach might also be beneficial for patients with the disease.
Infusing Inflammation and Cancer with New Blood
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Inflammation and cancer pathogenesis are known to be connected, and the
TNFa/IKKb signaling pathway has been suggested play a central role in this
link. Lee et al. now show that the TNFa responsive kinase IKKb directly phos-
phorylates and inactivates the mTOR inhibitor TSC. They find that activation of
the mTOR pathway leads to upregulation of VEGF secretion and induction of
angiogenesis. The authors propose that this mechanism of inflammation-
mediated tumor angiogenesis could provide a target for new cancer therapies.
Metabolism Has a Skeleton in the Closet
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Bone remodeling has been shown to be regulated by the fat cell-derived hormone leptin. In their current study, Lee et al.
hypothesized that bone cells might in turn secrete hormones regulating energy metabolism. Employing a variety of mutant
mice, the authors found that the osteoblast-secreted molecule osteocalcin acts as a hormone improving glucose handling
by the body through three synergistic functions: it favors beta-cell proliferation, it increases insulin secretion, and it in-
creases insulin sensitivity. These results demonstrate that the skeleton is an endocrine organ regulating energy metabolism
and may contribute the development of the metabolic syndrome.
Knocking the Sox17 off Adult Stem Cells
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Fetal stem cells differ phenotypically and functionally from adult stem cells in diverse
tissues, but the mechanisms that regulate these differences are generally not known.
In this study, Kim et al. find that a Sox family transcriptional regulator, Sox17, is ex-
pressed by fetal and neonatal hematopoietic stem cells (HSCs) and is required for their
maintenance. The authors find that HSCs stopped expressing Sox17 about 4 weeks
after birth as they acquired adult properties and Sox17 is not required for the mainte-
nance of adult HSCs. The authors conclude that Sox17 distinguishes fetal transcrip-
tional regulation from that of adult HSCs.
DNA Damage Check Points to Chromatin Remodeler
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In response to DNA lesions, cellular viability is maintained by the activation of DNA damage signaling pathways, in which the
ATM/ATR (Tel1/Mec1 in yeast) kinases play a central role. Morrison et al. show that a subunit of the INO80 chromatin
remodeling complex is a target of Tel1/Mec1 phosphorylation, which consequently modulates the DNA damage check-
point responses. These findings establish a chromatin remodeling complex as a functional component in the Mec1/Tel1
DNA damage signaling pathway and suggest that posttranslational modification of a chromatin modifying complex can
direct its activities in distinct processes.
Selectivity of the Nuclear Pore Really Gels
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Nuclear pore complexes control traffic between nucleus and cytoplasm. They restrict passage of molecules larger than
30 kD but permit rapid passage of even very large cargoes, provided these are bound by nuclear transport receptors.
Frey and Go¨rlich now report reconstitution of a permeability barrier in a test tube. A hydrogel formed by the FG repeat do-
mains of a nuclear porin allows rapid entry of large cargoes bound to nuclear transport receptors but excludes other large
molecules. Thus, a surprisingly simple barrier exhibits exquisite selectivity.Cell 130, August 10, 2007 ª2007 Elsevier Inc. 387
Spindle Assembly in Mouse Oocytes, Live and in 4D
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An oocyte matures into a fertilizable egg by extruding one set of homologous chro-
mosomes. In mammals, this meiotic division is driven by centrosome-independent
microtubule spindle assembly. By quantitative high resolution 4D imaging in live mouse
oocytes, Schuh and Ellenberg now reveal how the acentrosomal spindle assembles
and interacts with chromosomes. They find that over 80 microtubule organizing centers
form de novo throughout the ooplasm and later self organize in a motor protein-driven
manner into a bipolar barrel-shaped spindle that shares key properties with centroso-
mal spindles of somatic cells.
Getting a GRASP on Unconventional Secretion
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Newly synthesized proteins destined for secretion contain a signal sequence essential for their targeting to the secretory
pathway. However, a number of secreted proteins do not contain a signal sequence, and insight into how such proteins
are secreted has been lacking. Now Kinseth et al. examine ‘‘unconventional’’ protein secretion in the slime mold Dic-
tyostelium, which secrete a signal sequence-lacking protein called AcbA required for spore formation during development.
The authors find that cells deficient in a Golgi membrane-associated protein called GRASP fail to secrete AcbA, thereby
producing nonviable spores. These results set the stage for a mechanistic understanding of ‘‘unconventional’’ protein
secretion.
SARA-Regulated Fusion: The Wizard of OS
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The outer segment (OS)—the light-sensing organelle in rod photoreceptors—contains stacked membranous discs densely
packed with the visual pigment rhodopsin. The mammalian OS is renewed every 10 days, but the mechanisms dictating
disc formation and rhodopsin concentration are poorly understood. Now Chuang et al. provide data suggesting that
new discs are assembled and ‘‘grow’’ via SARA-regulated fusion between rhodopsin-laden vesicles and nascent discs.
The work provides the first molecular insights into OS protein trafficking and disc biogenesis and offers valuable information
to rationalize the pathogenesis underlying numerous retinal degenerative diseases.
Mouse Model for Human Charcot-Marie-Tooth Type 2A Disease
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Mutations in the mitochondrial fusion gene Mfn2 cause the human neuro-
degenerative disease Charcot-Marie-Tooth type 2A (CMT2A). However, the
mechanistic basis for this disease phenotype is not understood. By creating
mice deficient in Mfn2 in the cerebellum, Chen et al. have established a model
for neurodegeneration caused by loss of mitochondrial fusion. Both develop-
ing and mature Purkinje cells degenerate without Mfn2 and display aberrant
mitochondrial localization and decreased respiratory activity. These results
indicate that mitochondrial fusion is required for efficient mitochondrial func-
tion and distribution in neurons and have important implications for under-
standing the mechanisms of neurodegeneration in CMT2A.
Challenging the Role of Sumo in Channel Activation
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Sumoylation, the attachment of SUMO peptides to lysine residues in target proteins, mediates transcription factor activity,
protein interactions, and trafficking. Recently, Rajan et al. proposed in aCell paper that K2P1 K+ channels might be silenced
by sumoylation, based on the observation that mutation of the sumoylated lysine residue (K274E) gives rise to robust cur-
rents. Feliciangeli et al. now challenge these findings by examining a conservative mutation (K274R) and K2P1 sumoylation.
The authors find no current increase in the mutant channel and do not observe K2P1 sumoylation in vitro or in vivo.Cell 130, August 10, 2007 ª2007 Elsevier Inc. 389
